Mapping of complex arrhythmias: where do we stand and where do we go from here?
Mapping and ablation of complex arrhythmias remains a challenging clinical task, requiring a full understanding of the underlying arrhythmia mechanisms as well as the selection of suitable ablation strategies. For many years, conventional electrophysiology maneuvers such as entrainment mapping and stimulation maneuvers were the gold standard for the identification and characterization of complex arrhythmias, and electrophysiology procedures were purely guided by CT was processed and segmented using the MUSIC software (IHU LIRYC, Bordeaux and Inria, Sophia Antipolis, France, ANR-11-EQPX-0030), pre-procedurally to a ventricular tachycardia (VT) ablation procedure. Left atrium and left ventricle anatomy segmentation is shown in grey. The segmentation of the left phrenic nerve is displayed in green, coronary arteries in red and the coronary venous system in blue. The MWT map (yellow to red color gradient) is used to identify the VT substrate and may intraprocedurally guide the VT ablation procedure fluoroscopic imaging alone. Over time, there have been many advances in mapping and imaging technologies, which allowed improvements in the efficacy of ablation procedures. The first generation electroanatomic mapping systems provided basic information about patient anatomy, as well as map color coding for activation and voltage. More recently, a new generation of high-density multielectrode mapping catheters is finding increasing application in clinical practice. As these mapping catheters have the potential to acquire several thousand electrograms within a short time, they are frequently used in combination with computer-assisted mapping algorithms that automatically annotate recorded electrograms. This results in fast, precise, high-density maps with a low level of interpolation, allowing unique insights and visualization of arrhythmia mechanisms (. Fig. 1) . However, these recent mapping systems should not be seen as high density only. A large part of the value comes from the quality of small and shortly coupled electrodes providing a very accurate near field oriented type of mapping. There have been several demonstrations of the superiority of this strategy over mapping with an ablation catheter. Currently, in parallel with recent advances in mapping technologies, the role of cardiac imaging is expanding from a diagnostic tool to one providing specific anatomical guidance for ablation procedures and assessment of arrhythmia substrates (. Fig. 2) . As a result, current electroanatomic mapping systems provide real-time image integration techniques, which facilitate the fusion of different imaging modalities. The use of image integration techniques may combine the specific advantages of each modality and confer added value to electrophysiology procedures.
When utilizing advanced mapping technologies in clinical practice, it is important to recognize that their visualization and evidence is still dependent on underlying technologies and data processed by algorithms. A careful review of electrograms and interpretation of acquired maps still remains a mandatory task for electrophysiologists. This should be borne in mind when planning teaching and training programs.
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